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ISOLATION SUPPRESSES BOTH IMMUNE AND NEUROENDOCRINE
FUNCTIONING AND DECREASES THE LOCOMOTOR ACTIVITY OF
NORMAL AND IMMUNOSUPPRESSED C3H/HeN MICE. Daniel L.
Collins, Stuart J. Cohen, Dale F. Gruber, Michelle M. D’Alesandro, ard
G. Andrew Mickley. Armed Forces Radiobiology Research Institute,
Bethesda, MD 20814-5145.

This inter-disciplinary experiment examined the dramatic influence that
environmental variables can have on behavioral, neuroendocrine, and immune system
parameters. In this study, we examined the effects of housing on locomotion,
circulating lymphocytes, and catecholamines (i.e., Norepinephrine [N] and Epinephrine
(E]) of 12-week-old female C3H/HeN mice. Ten week old female C3H/HeN mice
(10/group) were either immunocompromised (following 0.5 Gy or 4.5 Gy 6000
gamma irradiation) or normal (sham-irradiated), and were housed in isolation
(1/cage) or groups (10/cage) for 25 days following radiation exposure. All
dependent variables were obtained on day 25 postirradiation.

Results

Spontaneous Locomotor Activity: Sham-irradiated, isolated mice were
significantly less [t(28)=11.41, P<0.001] active (mean=26.03 c¢m) than sham-

irradiated, group-housed mice (mean=43.94 cm). Isolated mice, irradiated at 0.5 Gy

were significantly less [t(28)=8.77, P<0.001) active (mean=23.5 cm) than group-

housed, irradiated (0.5 Gy) mice (mean=42.9 cm). Generally, as dose increased,

locomotion decreased, and isolated mice exhibited less locomotion than group-housed

mice. At 4.5 Gy, a counterintuitive finding occurred. Group-housed, irradiated

mice were initially more active (mean=63.4 cm) than were the isolated, irradiated

mice (mean=57.5 cm). However, after 4 minutes, the isolated, irradiated mice were

“more active” (43.9 cm) than the group-housed (30.8 cm), irradiated mice; this

effect continued for the duration of the experiment (mean=30.4 cm and 20.91 cm
respectively), [t(20)=11.98, P<0.001]. Thus, group housed mice consistently “-ilon F?A
demonstrated greater spontaneous activity at 0.0 Gy or 0.5 Gy, than did isolated . GRagg ¥
mice. However, in the 4.5 Gy condition, the locomotor activity trend reversed 4 Ivimeog
minutes into the experiment. | Jbir gy T
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Neuroendocrine and Lymphocyte Values: The neuroendocrine values were
differentially effected by dose and housing condition. Group-Housed mice (GHM)
had a larger N/E ratio in the 0.0 Gy and 0.5 Gy conditions than did isolated mice
(M) (i.e., 0.0 Gy: GHM mean=2.6 vs IM mean=1.5; 0.5 Gy: GHM mean=3.6 vs
IM mean=3.0). However, in the 4.5 Gy condition a reversal occurred. The N/E
ratio of IM was larger (mean=5.1) than that of GHM (mean=3.9). The housing x
dose catecholamine ratio reversal, in the 4.5 Gy condition, was due primarily to a
massive (81%) decreased value of circulating epinephrine in the isolated mice.
Thus, the reversal of locomotor activity in the 4.5 Gy condition may be associated
with the circulating catecholamine levels (see Figure 1). Overall, lymphocyte
suppression was greater in irradiated IM than in irradiated GHM (see Table 1).

Discussion

In this study, we used an animal model to examine post-irradiation effects on
the neuroendocrine system, the immune system, and spontaneous activity.
Catecholamine ratios have frequently been used as a better comprehensive index for
mental and physical stressors than the value of epinephrine or norepinephrine
alonel. Behavioral alterations, immunosuppression, or hormesis associated with

irradiation are not new concept32’3’4.

However, multi-modal studies that examined
the effects of ionizing radiation on all of these variables using the same animal
could not be found. Thus, this study is unique in its inter-disciplinary approach
and suggests that the regulatory processes of the neuroendocrine system are
influenced not- only by exposure to immunosuppressive radiation but also by

environmental factors, such as different housing conditions.
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LYMPHOCY TE SUPPRESSION IN
ISOLATED OR GROUP HOUSED
IRRADIATED MICE

Table 1 Gy
0 05 45 | Mean

Isolated 1.0 20 1.0 1.3

Group
Housed 22 1.4 1.0 1.5

Mean 16 1.7 1.0

All values are n x 103

Lymphocyte suppression was
greater in isolated, irradiated mice
than in group housed, irradiated
mice. However, this effect was
minimized as it appears that hor-
mesis occurred in the isolated 0.5
Gy condition but not in any other
condition.




